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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure of 
an organic EL display device preventing progress of a 
dark spot, and securing reliability for a long time, by 
making a laser repair method used in manufacture of a 
liquid crystal display applicable to the organic EL display 
device. 

SOLUTION: This organic EL element display device has 
at least a first electrode 2, one or two kinds of organic 
layers relating to its luminescent function and a second 
electrode, and also has plural organic EL element 
structures possible to be made luminous electrically and 
independently. A picture element having the organic EL 
structure is divided into plural picture element factors by 
a picture element dividing structure 9, and the second 
electrode of each divided picture element factor is electrically conductive to the second 
electrode of an adjacent picture element factor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a display and the organic 
electroluminescence display (it abbreviates to an organic electroluminescence display hereafter) used as 
the light source, and structure. 
[0002] 

[Description of the Prior Art] An organic EL device is a component which carries out luminescence of a 
color according to the ingredient which constitutes an organic layer, when at least one side puts between 
inter-electrode [ of in general transparent positive/negative ] the organic layer (it abbreviates to an 
organic layer below) which has a luminescence function and passes a direct current to inter-electrode. 
That is, light is emitted by the same principle as LED (Light Emitting Device) which consisted of so- 
called inorganic semi-conductors. 

[0003] The display device using an organic EL device has the following predominance to the liquid 
crystal display which is a fiat-panel display of the current mainstream. 

1) Since it is spontaneous light, an angle of visibility is large. 

2) The display of 2-3mm thinness can be manufactured easily. 

3) Since a polarizing plate is not used, the luminescent color is natural. 

4) Since the dynamic range of light and darkness is large, a display is clear and fresh. 

5) Operate in a large temperature requirement. 

6) Since the speed of response is quicker than liquid crystal triple or more figures, a movie display is 
easily possible. 

[0004] However, there is different difficulty from a liquid crystal display in manufacture of this organic 
electroluminescence display. 

[0005] The thickness of the organic layer pinched by almost all cases by one of the big factors of the 
difficulty of manufacture inter-electrode [ of positive/negative ] is 1 micrometer. It may be the 
following. That is, as shown in drawing 22 , it was comparable as the thickness of the organic layer 3 
formed on the substrate 1 , or when the dust 5 of the size beyond it had adhered before organic layer 3 
membrane formation on the electrode 2 which is the lower layer, the electrode 4 and electrode 2 which 
are formed as the upper layer connected with the pan too hastily, and there was a problem of being easy 
to generate a defect. 

[0006] By the pixel with a defect, leakage current flows or short-circuits by inter-electrode, for example. 
Furthermore, if a display is displayed in the condition that leakage current flows, a clear defect will 
appear at a glance. It becomes the defect in which Rhine which is not chosen when it appears as most 
serious defect when a display is especially displayed by passive-matrix drive, for example, television 
and a computer display are made emits light, or the part which should be displayed brightly essentially 
becomes dark. It is difficult to discover until such a defective part completes an organic 
electroluminescence display, and it makes it actually emit light and it evaluates display quality. 
[0007] Moisture tends to permeate from the part to which such dust adhered similarly, the 
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nonluminescent section (dark spot) occurs, and the fault that this dark spot carries out expansion 
advance with time amount further is also known well. 

[0008] Generally in manufacture of a liquid crystal display, the approach called laser repair as a 
defective correcting method is performed. This is the approach of burning off wiring and particle of a 
pixel which have generated the problem by laser, and is widely used as an effective means for the 
improvement in the yield. 

[0009] On the other hand, in the case of an organic electroluminescence display, it sets. As it is shown in 
drawing 23 in order to correct after an organic EL device is completed for example If a defective part is 
burned off by high power laser, exfoliation of the electrode 4 by the adhesion of an organic layer 3 and 
an electrode 4 being bad will take place. Moisture and oxygen advanced from the part 6 burned off when 
long duration luminescence of the pixel which performed such laser repair was carried out, the 
phenomenon in which the dark spot increased too was seen, and the fault that finally a luminescence 
field was narrowed very much occurred. The fall of such long-term dependability made adoption of the 
laser repairing method difficult. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention offers the structure and the manufacture 
approach of the organic electroluminescence display which also secures long-term dependability while it 
enables application of the laser repairing method used by manufacture of a liquid crystal display to an 
organic electroluminescence display and stops advance of a dark spot. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following 
configurations. 

(1) One sort which participates in the 1st electrode and a luminescence function at least, or two sorts or 
more of organic layers, It has two or more organic EL device structures with possible having the 2nd 
electrode and making light emit independently electrically. The organic electroluminescence display 
characterized by having flowed electrically with the 2nd electrode of the pixel element with which the 
pixel which has said organic EL device structure is divided into two or more pixel elements by the pixel 
division structure, and the 2nd electrode of each divided pixel element adjoins each other. 

(2) Said pixel division structure is the organic electroluminescence display of the above (1) in which at 
least the part is formed with the conductor. 

(3) Said pixel separation structure is the above (1) or the organic electroluminescence display of (2) 
which is the three-dimensional structure which has the base formed in the substrate side, and an over 
hang with width of face wider than this base. 

(4) The above (1) The manufacture approach of the organic electroluminescence display which is the 
approach of manufacturing the organic electroluminescence display of - (3), and is characterized by 
including the process which forms the 1st electrode on an insulating substrate, the process which forms 
an insulator layer, and the process which forms the pixel separation structure which divides one pixel 
into two or more pixel elements on this insulator layer [0012] 

[Embodiment of the Invention] One sort or two sorts or more of organic layers to which the organic 
electroluminescence display of this invention participates in the 1st electrode and a luminescence 
function at least, It has two or more organic EL device structures with possible having the 2nd electrode 
and making light emit independently electrically. It is characterized by having flowed electrically with 
the 2nd electrode of the pixel element with which the pixel which has said organic EL device structure is 
divided into two or more pixel elements by the pixel division structure, and the 2nd electrode of each 
divided pixel element adjoins each other. 

[0013] By carrying out partition division of the pixel which is the unit of luminescence further, and 
forming two or more pixel elements, the organic film is completely separated within each pixel element. 
Generally, since the adhesion of the 2nd electrode, a conductor, or an inorganic insulator is good, even if 
it carries out laser repair of the pixel element, it does not attain to the pixel element with which 
exfoliation of an electrode and increase of a nonluminescent field adjoin. 

[0014] Moreover, a conductor is used for some thin film patterns [ at least ] (the pixel division structure 
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is called hereafter) which are dividing the partition preferably, and it is made to flow through inter- 
electrode [ of the pixel element divided by making this conductor intermediation / 2nd ], In this case, 
between pixel elements can be certainly connected electrically because pattern covering nature adopts 
[ giving overhang structure to the pixel division structure and ] a good approach as the membrane 
formation approach of the 2nd electrode compared with the membrane formation approach of an organic 
layer. 

[0015] The pixel division structure as indicated by JP,9-330792,A (the United States patent application 
08th / No. 834733) Although it is formed on a base (spacer) and this base and is formed in the part 
which usually separates a component by the three-dimensional structure which has an overhang object 
with width of face wider than a base In this invention, it forms in a pixel, and the particle by which the 
spatter was carried out, and the particle vapor-deposited deposit on fields other than the part used as the 
pixel separation structure and its shadow, and a pixel element is formed in them in each field. 
[0016] Especially as an ingredient which constitutes the pixel division structure, although not limited, in 
case pattern processing is carried out, it is desirable to consider as a laminated structure which is the 
ingredient which does not give a serious damage to the 1st electrode, or does not give a damage to the 
1st electrode. Moreover, it is desirable that some ingredients [ at least ] which constitute the pixel 
division structure consist of a conductor, and the 2nd electrode of the pixel which adjoins each other 
through this conductor part has structure through which it is easy to flow mutually. As an ingredient 
which can be used for the base of the pixel division structure, conductors, such as aluminum alloy, and 
Cr, Ta, Mo, nickel, W, Ti, TiN, ZnO, ITO, are desirable, and it is also possible to consider as the 
laminated structure using one or more sorts of insulating materials chosen from these conductors, Si02, 
SiNx, a-Si, SOG (Spin on Glass) and polyimide resin, acrylic resin, etc. [ aluminum, and ] Although the 
ingredient which has the photosensitivity of a photoresist, photosensitive polyimide, etc. from the ease 
of a manufacture process is desirable as an over hang, it is good also as structure which carried out the 
laminating of the ingredient which may choose from the ingredient used for the above-mentioned base, 
and may use, and also is used for a base, and the photosensitive ingredient. 
[0017] Especially as magnitude of a base, although not limited, it is usually width of face of 1 
micrometer. Although the function as a base will fully be achieved if it is above, it is especially 5 
micrometers. The above is desirable and height (thickness) is 0.2 micrometers. It is 0.5-10 micrometers 
especially above. Extent is desirable. Moreover, especially as magnitude of an over hang, although not 
limited, it is desirable to usually consider as the structure where it has the overhang length more than 
comparable with one half of the thickness of a base. Height (thickness) is 0.1-10 micrometers. It is 0.2-5 
micrometers especially. Extent is desirable. The height which doubled these is 0.5-20 micrometers. It is 
1-10 micrometers especially. Extent is desirable. 

[0018] In order to form the pixel separation structure, first, on the substrate with which the hole 
impregnation electrode, the insulator layer, etc, were formed, preferably, an insulator layer and the semi- 
conductor film of the resin film or the SOG film are a spatter and a CVD method by the spin coat 
method or the roll coat method, a metal membrane forms the base layer which consists of an ingredient 
of the above-mentioned base with vacuum deposition etc., and the overhang member which has 
photosensitivity on a base layer is formed still like the above. What is necessary is to etch said base 
layer into coincidence or after that, to carry out over etching and just to consider as an overhang object 
so that the base layer of a parenthesis may become small from an overhang member if this overhang 
member is exposed and developed and carries out patterning. 

[0019] As magnitude of a pixel element, although it changes with classes, applications, etc. of an 
organic electroluminescence display, in the case of a passive matrix, it is usually vertical: 10- 
2000micrometer. x width: 10-2000 micrometers Especially, length: 20-500 micrometers x width: 20-500 
micrometers Extent is desirable. As the number of pixel elements per pixel in an organic 
electroluminescence display, they are about 2-100 pieces preferably. 

[0020] The example of the pixel which formed the pixel division structure in drawin g 1 -8 is shown. 
Although these drawings are sectional views which expanded 1 pixel of an organic electrolimiinescence 
display and these drawings showed only the structure where the 1st electrode (transparence electric 
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conduction film) was arranged fi"om the 2nd electrode (cathode) at the side near a substrate, some to 
which the 2nd electrode (cathode) carried out arrangement near [ electrode / (transparence electric 
conduction film) / 1st ] a substrate have the same effectiveness. The detail is explained below. 
[0021] Drawing 1 is the fragmentary sectional view having shown the 1st example of a configuration of 
the organic electroluminescence display of this invention. In this example, after forming the pattern of 
the transparence electric conduction film as the 1st electrode 2 on a substrate 1, an insulator layer 7 is 
arranged and the pixel element connection 8 which is a conductor for connecting a pixel element, and 
the pixel element division section 9 which is the structure for dividing the organic film and cathode of a 
pixel element are formed on it. 

[0022] Drawing 2 is the fragmentary sectional view having shown the 2nd example of a configuration of 
the organic electroluminescence display of this invention. The pixel element division section 9 is used as 
the conductor in this example, without forming the pixel element connection which is a conductor. Other 
configurations are the same as that of drawing 1 , give the same sign to the same component, and omit 
explanation. 

[0023] Drawing 3 is the fragmentary sectional view having shown the 3rd example of a configuration of 
the organic electroluminescence display of this invention. In this example, the pixel element division 
section is formed from the two-layer film, and it is formed on base 9a and this base 9a, and is 
considering as the configuration which has over-hang 9b projected in the direction parallel to a substrate 
side, respectively. Other configurations are the same as that of drawing 1 , give the same sign to the 
same component, and omit explanation. 

[0024] Drawing 4 is the fi-agmentary sectional view having shown the 4th example of a configuration of 
the organic electroluminescence display of this invention. In this example, base 9a of the pixel element 
division section is used as the conductor, without forming the pixel element connection 8 of drawing 3 . 
Other configurations are the same as that of drawing 1 , give the same sign to the same component, and 
omit explanation. 

[0025] To drawing 5 -8, an organic layer 11 is formed in drawin g 1 -4, respectively, pattern covering 
nature adopts a good approach as the membrane formation approach of the 2nd electrode 12 compared 
with the membrane formation approach, and the condition of having connected between pixel elements 
electrically is shown. That is, the 2nd electrode 12 is rotated to the bottom of over-hang 9b used as an 
organic layer shielding layer, and the 2nd electrode 2 comrades of the pixel element which adjoins each 
other through the pixel connection 8 or base 9a which is a current carrying part are connected. 
[0026] A display can be restored in the normal condition by irradiating laser light and correcting a poor 
display to the defective part considered that leak of the organic electroluminescence display of structure 
like drawing 5 -8 has occurred, without affecting the adjoining pixel element. And since each pixel 
element is structurally separated by the pixel element separation structure, the exfoliation phenomenon 
of a cascade screen is not expanded from the repair KA place by laser. 

[0027] Although the 1st electrode and the 2nd electrode are good also considering any as a hole 
impregnation electrode and an electron injection electrode, the 1st electrode by the side of a substrate 
turns into a hole impregnation electrode, and the 2nd electrode usually turns into an electron injection 
electrode. 

[0028] As an electron injection electrode, the matter of a low work function is desirable, for example, in 
order to raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, calcium, Sr, Ba, 
aluminum, Ag, In, Sn, Zn, and Zr, or stability, it is desirable to use the alloy system containing them of 
two components and three components. As an alloy system, Ag-Mg (Ag:0.1 - 50at%), aluminum-Li 
(Li:0.01 - 14at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:0.01 - 20at%), etc. are 
mentioned, for example. In addition, an electron injection electrode can be formed also by vacuum 
deposition or the spatter. 

[0029] What is necessary is just to set more preferably 0.5nm or more of Inm or more of thickness of an 
electron injection electrode thin film to 3nm or more that what is necessary is just to consider as the 
thickness more than [ which can perform electron injection enough ] fixed. Moreover, although there is 
especially no limit in the upper limit, thickness is just usually about 3-500nm. On an electron injection 
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electrode, an auxiliary electrode thru/or a protection electrode may be prepared further. 
[0030] The pressure at the time of vacuum evaporationo is 1x10-8 - lxlO-5Torr preferably, and 
whenever [ stoving temperature / of an evaporation source ] has desirable about 100-500 degrees C, if it 
is a metallic material and is 100-1400 degrees C and an organic material. 

[0031] Transparence thru/or the translucent electrode of a hole impregnation electrode are desirable in 
order to take out the light which emitted light, as a transparent electrode — ITO (tin dope indium oxide), 
IZO (zinc dope indium oxide), ZnO, Sn02, and In 203 etc. - although mentioned, ITO (tin dope 
indium oxide) and IZO (zinc dope indium oxide) are preferably desirable. ITO is usually In 203. . 
Although SnO is contained with stoichiometric composition, some amounts of O may be deflected after 
this. When transparency is not required for a hole impregnation electrode, you may be the opaque well- 
known metal quality of the material. 

[0032] The thickness of a hole impregnation electrode has [ that what is necessary is just to have the 
tiiickness more than / which can perform hole impregnation enough / fixed ] the preferably desirable 
range of 50-500nm and further 50-300nm. Moreover, although especially a limit does not have the upper 
limit, if not much thick, the worries about exfoliation etc. will arise. When thickness is too thin, there is 
a problem in respect of the film reinforcement at the time of manufacture, or hole transport capacity and 
resistance. 

[0033] Although this hole impregnation electrode layer can be formed with vacuum deposition etc., it is 
desirable to form by the spatter, especially the pulse DC spatter preferably. 
[0034] The organic layer of the organic electroluminescence structure can be considered as the 
following configurations. 

[0035] A luminous layer has a hole (electron hole) and electronic impregnation functions, those 
transportation functions, and the function to make the recombination of a hole and an electron generate 
an exciton. It is desirable to use a neutral compound for a luminous layer comparatively electronically. 
[0036] A hole impregnation transportation layer has the function which bars the function which makes 
easy impregnation of the hole from a hole impregnation electrode, the function convey a hole to 
stability, and an electron, and an electron injection transportation layer has the function which bars the 
function which makes easy impregnation of the electron from an electron injection electrode, the 
function convey an electron to stability, and a hole. These layers increase - Make the hole and electron 
which are poured into a luminous layer shut up, make a recombination field optimize, and improve 
luminous efficiency. 

[0037] Although the thickness of a luminous layer, the thickness of a hole impregnation transportation 
layer, and especially the thickness of an electron injection transportation layer are not restricted and 
change also with formation approaches, it is usually desirable to be especially referred to as 10-300nm 
about 5-500nm. 

[0038] What is necessary is just to make them into comparable as the thickness of a luminous layer or 
1 / about 10 to 10 times, although the thickness of a hole impregnation transportation layer and the 
thickness of an electron injection transportation layer are based on the design of recombination / 
luminescence field. When dividing a hole, or an electronic impregnation layer and an electronic 
transportation layer, as for Inm or more and a transportation layer, it is [ an impregnation layer ] 
desirable to be referred to as Inm or more. The upper limit of the thickness of the impregnation layer at 
this time and a transportation layer is usually about 500nm in an impregnation layer in about 500nm and 
a transportation layer. About such thickness, it is also the same as when preparing two layers of 
impregnation transportation layers. 

[0039] The luminous layer of an organic EL device is made to contain the fluorescence matter which is 
the compound which has a luminescence function. At least one sort chosen from compounds, such as a 
compound which is indicated by JP,63 -264692, A, for example, Quinacridone, rubrene, and styryl 
system coloring matter, as such fluorescence matter, for example is mentioned, moreover, quinoline 
derivatives, such as metal complex coloring matter which makes a ligand eight quinolinols, such as tris 
(8-quinolinolato) aluminum, or the derivative of those, a tetra-phenyl butadiene, an anthracene, 
perylene, coronene, and 12-phtalo peri - non, a derivative etc. is mentioned. Furthermore, the phenyl 
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anthracene derivative of a publication, the tetra-aryl ethene derivative of JP,8-12969,A (Japanese Patent 
Application No. No. 1 14456 [ six to ]), etc. can be used for JP,8-12600,A (Japanese Patent Application 
No, No. 110569 [six to]). 

[0040] Moreover, it is desirable to use it combining the host substance which can emit Hght by itself, 
and the use as a dopant is desirable, the content of the compound in the luminous layer in such a case - 
0.01 - 20wt%, and further 0.1 - 15wt % it is - things are desirable. The luminescence wavelength 
property of a host substance can be changed by using it combining a host substance, and while 
luminescence which shifted to long wavelength is attained, the luminous efficiency and stability of a 
component improve. 

[0041] As a host substance, a quinolinolato complex is desirable and the aluminum complex which 
makes an eight quinolinol or its derivative a ligand ftirther is desirable. As such an aluminum complex, 
what is indicated by JP,63-264692,A, JP,3-255190,A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, 
etc. can be mentioned. 

[0042] First specifically Tris (8 -quinolinolato) aluminum, bis(8-quinolinolato) magnesium, Bis 
({Benzof}-8-quinolinolato) zinc, bis(2-methyl-8-quinolinolato) aluminum oxide, A tris (8-quinolinolato) 
indium, tris (5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5-chloro-8- 
quinolinolato) gallium, There are bis(5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8-quinolinoIato 
aluminum, tris (5, 7-dibromo-8-hydroxy quinolinolato) aluminum, Pori [zinc (II)-bis(8-hydroxy-5-kino 
RINIRU) methane], etc. 

[0043] As other host substances, a phenyl anthracene derivative given in JP,8-12600,A (Japanese Patent 
Application No. No. 1 10569 [ six to ]), a tetra-aryl ethene derivative given in JP,8-12969,A (Japanese 
Patent Application No, No. 1 14456 [ six to ]), etc. are desirable. 

[0044] A luminous layer may serve as an electron injection transportation layer, and, in such a case, it is 
desirable to use tris (8-quinolinolato) aluminum etc. What is necessary is just to vapor-deposit these 
fluorescence matter. 

[0045] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least 
one sort of hole impregnation transportability compounds and at least one sort of electron injection 
transportability compounds if needed, and it is desirable to make a dopant contain in this mixolimnion 
further. The content of the compound in such a mixolimnion is 0.01 - 20wt%, and further 0.1 - 15wt %. 
Carrying out is desirable. 

[0046] In a mixolimnion, since the hopping conduction pass of a carrier is made, each carrier moves in 
the inside of the advantageous matter in polarity, since reverse polar carrier impregnation stops being 
able to happen easily, an organic compound stops being able to receive a damage easily and it has the 
advantage that a component life is extended. Moreover, while being able to change the luminescence 
wavelength property which the mixolimnion itself has by making such a mixolimnion contain the 
above-mentioned dopant and being able to make luminescence wavelength shift to long wavelength, 
luminescence reinforcement can be raised and the stability of a component can also be raised. 
[0047] What is necessary is just to choose respectively the hole impregnation transportability compound 
and electron injection transportability compound which are used for a mixolimnion from the compound 
of the below-mentioned hole impregnation transportability, and the compound of electron injection 
transportability. It is still more desirable to use the amine derivative which had strong fluorescence as a 
compound of hole impregnation transportability especially, for example, the triphenyl diamine 
derivative which is a hole transportation ingredient, and a styryl amine derivative and an amine 
derivative with the aromatic series condensed ring. 

[0048] As a compound of electron injection transportability, it is desirable to use a quinoline derivative, 
the metal complex which makes an eight quinolinol thru/or its derivative a ligand further, especially tris 
(8-quinolinolato) aluminum (Alq3). Moreover, it is also desirable to use the above-mentioned phenyl 
anthracene derivative and a tetra-aryl ethene derivative. 

[0049] It is still more desirable to use the amine derivative which had strong fluorescence as a 
compound of hole impregnation transportability, for example, the triphenyl diamine derivative which is 
the above-mentioned hole transportation ingredient, and a styryl amine derivative and an amine 
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derivative with the aromatic series condensed ring. 

[0050] Although the mixing ratio in this case is based on each carrier mobiUty and carrier concentration, 
generally, the weight ratio of a compound which has the compound / electron injection transportation 
function of a hole impregnation transportability compound is desirable to 1 / 99 - 99/1, and a pan, and it 
is desirable to make it 10 / 90 - 90/10, and become about 20 / 80 to 80/20 preferably especially. 
[0051] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to one layer of 
molecular layers, and it is desirable to carry out to under the thickness of an organic compound layer. It 
is desirable to specifically be referred to as l-85nm, and it is desirable to be especially referred to as 5- 
50nm further 5-60nm. 

[0052] Moreover, although the vapor codeposition evaporated from a different source of vacuum 
evaporationo as the formation approach of a mixolimnion is desirable, when vapor pressure (evaporation 
temperature) is comparable or very near, it can be made to be able to mix within the same vacuum 
evaporationo board beforehand, and can also vapor-deposit. Although it is more desirable for 
compounds to mix the mixolimnion to homogeneity, depending on the case, a compound may exist in 
island shape. Generally a luminous layer forms a luminous layer in predetermined thickness by vapor- 
depositing an organic fluorescent material, or making it distribute in a resin binder, and coating. 
[0053] The various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3-792,A, JP,5- 
234681,A, JP,5-239455,A, JP,5-299174,A, JP,7-126225,A, JP,7- 126226, A, JP,8-100172,A, and 
EP0650955A1 grade can be used for a hole impregnation transportation layer. For example, they are a 
tetra-aryl BENJISHIN compound (thoria reel diamine thru/or triphenyl diamine: TPD), the third class 
amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, an 
imidazole derivative, the oxadiazole derivative that has an amino group, the poly thiophene, etc. Thes^ 
compounds may use two or more sorts together, using only one sort. What is necessary is to make it 
another layer, to carry out a laminating or just to mix, when using two or more sorts together. 
[0054] When dividing and carrying out the laminating of the hole impregnation transportation layer to a 
hole impregnation layer and a hole transportation layer, desirable combination can be chosen and used 
out of the compound for hole impregnation transportation layers. At this time, it is desirable to carry out 
a laminating to the order of the small compound of ionization potential from hole impregnation 
electrode sides (ITO etc.). Moreover, it is desirable to use a filmy good compound for a hole 
impregnation electrode surface. About such order of a laminating, it is also the same as when preparing 
a hole impregnation transportation layer more than two-layer. By considering as such order, of a 
laminating, driver voltage can fall and generating of current leak, and generating and growth of a dark 
spot can be prevented. Moreover, since vacuum evaporationo is used and the about 1-1 Onm thin film can 
also be made into homogeneity and a pinhole free-lancer, when component-izing, even if ionization 
potential is small in a hole impregnation layer and it uses a compound which has absorption in a visible 
region, decline in the effectiveness by color tone change and resorption of the luminescent color can be 
prevented. A hole impregnation transportation layer can be formed by vapor-depositing the above- 
mentioned compound like a luminous layer etc. 

[0055] Quinoline derivatives, such as an organometallic complex which makes a ligand eight 
quinolinols, such as tris (8-quinolinolato) aluminum (Alq3), or the derivative of those, an oxadiazole 
derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline derivative, 
a diphenyl quinone derivative, a nitration fluorene derivative, etc. can be used for an electron injection 
transportation layer. An electron injection transportation layer may serve as a luminous layer, and, in 
such a case, it is desirable to use tris (8-quinolinolato) aluminum etc. Formation of an electron injection 
transportation layer should just be based on vacuum evaporationo etc. like a luminous layer. 
[0056] When dividing and carrying out the laminating of the electron injection transportation layer to an 
electronic injection layer and an electron transport layer, a desirable combination can be chosen and 
used out of the compound for electron injection transportation layers. At this time, it is desirable to carry 
out a laminating to the order of a compound with the large value of an electron affinity from an electron 
injection electrode side. About such order of a laminating, it is also the same as when preparing an 
electron injection transportation layer more than two-layer. 
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[0057] It is desirable to use a vacuum deposition method for formation of a hole impregnation 
transportation layer, a luminous layer, and an electron injection transportation layer, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, an amorphous 
condition or the diameter of crystal grain is 0.2 micrometers. The following homogeneous thin films are 
obtained. The diameter of crystal grain is 0.2 micrometers. If it has exceeded, it will become uneven 
luminescence, driver voltage of a component must be made high, and the injection efficiency of a charge 
will also fall remarkably. 

[0058] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the conditions of 
vacuum deposition are not limited, an evaporation rate is 0.01-1 nm/sec. Considering as extent is 
desirable. Moreover, it is desirable to form each class continuously in a vacuum. If it forms continuously 
in a vacuum, since it can prevent an impurity sticking to the interface of each class, a high property is 
acquired. Moreover, driver voltage of a component can be made low or generating and growth of a dark 
spot can be controlled. 

[0059] When using a vacuum deposition method for formation of these each class and making one layer 
contain two or more compounds, it is desirable that carry out temperature control of each boat into 
which the compound was put, and it carries out vapor codeposition according to an individual. 
[0060] In this invention, as a substrate which forms the organic electroluminescence structure, crystal 
substrates, such as amorphous substrates, for example. Si, such as glass and a quartz, GaAs, ZnSe, and 
ZnS, GaP, InP, are mentioned, for example, and a crystalline substance and the substrate in which the 
buffer layer of amorphous or a metal was formed can also be used for these crystal substrates. Moreover, 
as a metal substrate, Mo, aluminum, Pt, Ir, Au, Pd, etc. can be used, and a glass substrate is used 
preferably. Since a substrate becomes an ordinary light ejection side, it is desirable to have the same 
light transmission nature as the above-mentioned electrode. 

[0061] Furthermore, many this invention components may be arranged in on a flat surface. The 
luminescent color of each component arranged in on a flat surface can be changed, and it can be made 
the display of a color. 

[0062] The luminescent color may be controlled using the color conversion film which contains the 

color filter film and the fluorescence matter in a substrate, or the dielectric reflective film. 

[0063] What is necessary is to adjust the property of a color filter according to the light in which an 

organic EL device emits light, and just to optimize ejection effectiveness and color purity, although what 

is necessary is just to use for the color filter film the color filter used with the liquid crystal display etc. 

[0064] Moreover, if the color filter which can cut the outdoor daylight of short wavelength in which an 

EL element ingredient and a fluorescence conversion layer carry out light absorption is used, the 

contrast of the lightfastness and a display of a component will also improve. 

[0065] Moreover, it is good as for instead of a color filter using an optical thin film like dielectric 

muhilayers. 

[0066] Although the fluorescence conversion filter film is absorbing the light of EL luminescence and 
making light emit from the fluorescent substance in the fluorescence conversion film and performs color 
conversion of the luminescent color, it is formed from three, a binder, a fluorescence ingredient, and a 
light absorption ingredient, as a presentation. 

[0067] As for a fluorescence ingredient, it is [ that what is necessary is just to use what has a high 
fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence 
wavelength region. What is necessary is in fact, for laser coloring matter etc. to be suitable and just to 
use a rhodamine compound, a perylene system compound and a cyanine system compound, a 
phthalocyanine system compound (for subphthalocyanine etc. to be included) naphthalo imide system 
compound and a condensed-ring hydrocarbon system compound, a condensation heterocycle system 
compound, a styryl system compound, a coimiarin system compound, etc. 

[0068] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is [ that 
what is necessary is just to choose an ingredient which does not quench fluorescence fundamentally ] 
desirable. Moreover, when formed in the condition of touching a hole impregnation electrode, on a 
substrate, an ingredient which does not receive a damage at the time of membrane formation of a hole 
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impregnation electrode (ITO, IZO) is desirable. 

[0069] When the light absorption of a fluorescence ingredient is insufficient, it uses, but when there is 
no need, it is not necessary to use a light absorption ingredient. Moreover, a light absorption ingredient 
should just choose an ingredient which does not quench the fluorescence of a fluorescence ingredient. 
[0070] The organic EL device in this invention is usually used as an EL element of a direct-current drive 
mold and a pulse drive mold. Applied voltage is usually 2-30V. It considers as extent. 
[0071] 

[Example] The example which manufactured the organic electroluminescence display of an example 1 
passive-matrix drive is shown below. First, as shown in drawing 9 , lOOnm of ITO(s) of the transparence 
electric conduction film which serves as an anode plate as the 1 st electrode 2 was formed by the spatter 
on the glass substrate 1. although ITO was adopted because the property as transparence electric 
conduction film was better than other ingredients - ZnO and Sn02 etc. - even if it is other transparence 
electric conduction film, it is employable if permeability and resistivity are satisfactory on the occasion 
of use, for example. Moreover, although the spatter is excellent in the homogeneous field in forming in a 
large area, especially the membrane formation approach of ITO is not necessarily limited to this. With 
photolithography, ITO carries out etching removal of the garbage, after forming a resist pattern, it 
exfoliates a resist, and becomes a desired ITO electrode pattern, a part of drawing 9 - an enlarged 
drawing is shown in drawing 10 (A), and the section-A-A' view Fig. is shown in (B). 
[0072] Next, as shown in drawing 1 1 , it was formed on ITO of the 1st electrode 2, and the insulator 
layer 7 which determines a luminescence field was formed. In addition, drawing 1 1 (A) is a top view 
and (B) is the section-A-A' view Fig. The film used here must be an insulator layer. It is Si02 at the 
approach and SOG (spin-on glass) which will form the thin film of inorganic substance systems, such as 
Si02, SiNx, and SiON, with a spatter or vacuum deposition if an example is given. The approach of 
applying resin film, such as technique to form, a resist, polyimide, and acrylic resin, is usable. However, 
since it is necessary to expose ITO under this film, patterning must be possible, without giving a damage 
to ITO. Moreover, although a limit does not have thickness, either, when using especially the thin film 
of an inorganic substance system, the thinner one is desirable from the field of a manufacturing cost. 
[0073] Here, it is Si02. Membranes were formed by RF spatter. Membrane formation conditions are the 
oxygen gas pressure of 0.8Pa, and RF power 2 W/cm2. It carried out. 

[0074] Furthermore, as shown in drawing 12 , TiN of the pixel element connection 8 which is a 
conductive layer continuously was formed by lOOnm spatter. In addition, drawing 12 (A) is a top view 
and (B) is the cross-section B-B* view Fig. It left the resist only to the field in which pixel element block 
construction is formed with photolithography, etching removal of the TiN which exposed ammonia and 
hydrogen peroxide solution by the ammonia peroxide mixture mixed by the ratio of 1 : 16 was carried 
out, and the pattern as exfoliates and shows a resist to drawin g 12 (A) was obtained, the enlarged 
drawing of drav^ng 12 (A) — drawing 1 3 (A) ~ the section-A-A' view Fig. — (B) — cross-section B-B* — 
a view Fig. is shown in (C). 

[0075] Then, it is 1 micrometer in thickness about aluminum as base 9a. 300nm of TiN(s) was formed as 
over-hang 9b, and the pattern for pixel element division and the pattern which has the function to 
separate the 2nd electrode were formed in coincidence by the photoresist. It is TiN with the dry etching 
method C12 : BCl 3 = 1:1, gas pressure 200mTorr, and RF power 1 W/cm2 Etching removal is carried 
out and they are oxygen-gas-pressure SOOmTorr and RF power 1 W/cm2 fixrther. Ashing removal of the 
resist was carried out. phosphoric-acid:nitric-acid: which is the etching reagent of aluminum — the 
mixed liquor of acetic-acid =1 :0.03:0.15 - 45 degrees C - heating - a resist pattern ~ receiving - 3-5 
micrometers of one side enough so that an undercut may be possible - time amount etching was carried 
out and the resist was exfoliated. At this time, as shown in drawin g 14 , TiN which overhung greatly 
was formed on the pattern of aluminum, in addition, drawing 14 (A) - a top view and (B) - the section- 
A-A' view Fig, and (C) — cross-section B-B' — it is a view Fig. The aluminum(l micrometer) 9 a/TiN 
(300nm) 9b part formed on lOOnm TiN (8) which formed the pattern ahead of this Although it has the 
fimction to divide a pixel element structurally, the 2nd electrode is not divided electrically, and it is 
Si02. The aluminum(l micrometer) 9 a/TiN(300nm) 9b part formed on (7) comes to have the fimction 
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to separate the 2nd electrode structurally and electrically. 

[0076] Subsequently, as shown in drawing 1 5 , in order to expose ITO which touches the organic layer 
which has a luminescence function, a resist pattern is too formed with photolithography, and it is Si02 
of an insulating layer 7 with the dry etching method. Etching removal was carried out. in addition, 
drawing 15 (A) - a top view and (B) - the section-A-A* view Fig, and (C) - cross-section B-B' - it is a 
view Fig. CF4 : The gas of the mixing ratio of 02 =4:1, the gas pressure of lOOmTorr, and RF power 1 
W/cm2 Etching was performed on conditions. In that case, a vacuum continues without breaking and is 
oxygen-gas-pressure SOOmTorr and RF power 1 W/cm2. Ashing removal of the resist was carried out. 
[0077] The organic layer which contains a luminous layer in the thin film pattern produced as mentioned 
above was formed with the vacuum deposition method. The ingredient which formed membranes is as 
follows. Although only an example is given here, this invention can be applied without being based on a 
membrane formation ingredient, if formation with vacuum deposition is possible so that clearly from the 
concept. 

[0078] As shown in drawing 1 6 and 17, as the hole impregnation layer which is an organic layer 11, and 
a hole transportation layer The following N, an N*-screw (m-methylphenyl)-N, N'-diphenyl -1, the 1'- 
biphenyl -4, and 4'-diamine (N, N'-bis(m-methyl phenyl)-N, N'-diphenyl- 1, r-biphenyl-4, and 4* — it 
omitting below -diamine TPD) Cathode was succeedingly formed as the 2nd electrode 12 as a luminous 
layer-cum-an electron transport layer, without breaking a vacuum for tris (8-hydroxyquinoline) 
aluminum (tris aluminium (8 -hydroxy quinoline) it omitting the following Alq3) further, in addition, 
drawin g 16 (A) - a top view and (B) - the section-A-A' view Fig. and (C) - cross-section B-B' - it is a 
view Fig. As the membrane formation approach, the hole impregnation layer and the hole transportation 
layer 1 1 chose DC spatter whose 2nd electrode 12 is an approach with more sufficient pattern covering 
nature than an organic layer about a vacuum deposition method. As the 2nd electrode 12, it is an 
aluminum/Li alloy (Li concentration: 7at%) IPa of gas pressure, and power 1 W/cm2 Only 5nm only of 
thickness forms membranes and it is aluminum as a wiring electrode further 0.3Pa and power 1 W/cm2 
200nm laminating of thickness was carried out. Since the surroundings lump nature to a level difference 
part or the part which is the shadow of a canopy top is good as compared with a vacuum deposition 
method, the ingredient which formed membranes under TiN (9b) which overhung on aluminum pattern 
(9a) turns around a spatter to some extent, and it is formed. Although based also on membrane formation 
conditions, as it is shown in drawing 17 , it is about 2 micrometers. It was checked that aluminum turned 
to the bottom of an overhang and membranes had been formed. In addition, drawing 17 (A) supports to 
drawing 16 (B), and drawing 17 (B) supports drawing 16 (C). 

[0079] This invention may not be restricted to the organic EL device configuration film used in this 
example, and its built-up sequence so that clearly from that meaning, it may use other ingredients for a 
hole impregnation layer, a luminous layer, the 2nd electrode, and a wiring electrode, forms further a hole 
impregnation layer, an electron transport layer, an electronic injection layer, etc., and is good also as 
multilayer structure. In other words, it can depend and apply to the class of ingredient formed, and 
structure. Moreover, although the above-mentioned example of illustration showed the part of the pixel 
separation structure greatly compared with the pixel thru/or the pixel element for explanation, a pixel 
thru/or a pixel element become large far in fact. 

[0080] it is these surroundings **** — the pixel element and the 2nd electrode with which the 2nd 
electrode and wiring electrode adjoin through this TiN when TiN is further formed in the bottom of 
aluminum/TiN overhang structure previously are connected electrically. That is, a pixel element will be 
divided structurally, and it will become the pixel element group to which the 2nd electrode was 
connected electrically, and the same electrical potential difference will always be impressed 
substantially. Moreover, it is Si02 under aluminum/TiN overhang structure. Since it is divided also 
structurally and electrically, light can be made to emit independently, when formed. Namely, what is 
necessary is just to design the pattern of a photo mask so that only an insulator layer may be formed in 
the bottom of aluminum/TiN overhang structure in order to separate adjacent cathode Rhine. The 
organic electroluminescence display was produced as mentioned above. 

[0081] When manufacturing this organic electroluminescence display, when dust was on a certain 
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defect, for example, ITO, or a crack was in substrate glass, leakage current flowed to the 1st electrode 
and inter-electrode [ 2nd ] in that part, and there was a case where the abnormalities in a display 
occurred. When laser light was irradiated at such a defective part and a part of 2nd electrode was 
removed, it turned out that a display becomes normal. Since the part to which the 2nd electrode is in 
contact with the organic layer containing a luminous layer exposes such a part that made laser 
correction, when a display is used over a long period of time, the nonluminescent section increases from 
the correction part, and luminescence fields tend to decrease in number. However, since the pixel 
element was divided by this invention, it was only that a pixel element becomes nonluminescent at the 
maximum. Furthermore, since the metal with thermal conductivity high as the pixel element division 
structure was used, it turned out that the phenomenon of becoming possible to distribute the heat 
generated by laser radiation, and heat getting across to the 2nd electrode and organic layer, and giving a 
damage to a field larger than an actual correction part is also suppressed. 

[0082] Thus, it became possible not to affect other pixel elements of a pixel but to make it a normal 
lighting pixel by correcting only the pixel element of the defect generating section for a defect pixel. 
Moreover, although increase of some nonluminescent field was seen from the laser radiation part, 
increase of a nonluminescent field was not seen even to an adjoining pixel element. 
[0083] The example which does not form the conductor for pixel element connection in the bottom of 
the pixel element division structure is shown in two or less example. In this example, as shown in 
drawing 18 , the pixel element was formed in the shape of stripes. 

[0084] First, like the example 1, the pattern of ITO was formed as the 1st electrode 2 on the substrate 1, 
and 200nm of hydrogenation silicon nitride was formed by the plasma-CVD method as an insulator 
layer 7. Using a silane and ammonia as reactant gas, the membrane formation conditions at this time are 
the reaction temperature of 300 degrees C, the gas pressure of 20Pa, and RF power 500 W, and are 2 
nm/sec. The membrane formation rate was obtained. Next, it is Si02 considering Mo as about 800nm 
and overhanging section 9b as base 9a. Membranes were formed by 200nm spatter. The desired resist 
pattern was formed with photolithography. 

[0085] Subsequently, as shown in drawing 19 , after carrying out dry etching of Si02 (9b) on the same 
conditions as an example 1, Mo (9a) was etched with the etching reagent of phosphoric-acidmitric- 
acidiwater =5:0.2:5. In addition, drawing 19 supports the cross-section D-D' view Fig. of drawing 1 8 . 
An undercut is 1 micrometer. It carried out. By controlling etching conditions, it is Si02. The undercut 
of lower Mo is 1-5 micrometers. It can carry out. 

[0086] In order to expose ITO which touches the organic layer which has a limiinescence fiinction, the 
resist pattern was too formed with photolithography, and etching removal of the hydrogenation silicon 
nitride was carried out by the dry etching method. CF4 : The gas of the mixing ratio of 02 =4:1, the gas 
pressure of lOOmTorr, and RF power 1 W/cm2 Etching was performed on conditions. In that case, a 
vacuum continues without breaking and is oxygen-gas-pressure 500mTorr and RF power 1 W/cm2, 
Ashing of the resist was carried out and it was removed completely. 

[0087] Furthermore, the structure for separating Rhine of cathode was formed. That is, apply 
nonphotosensitivity polyimide, and it is made to dry at 130 degrees C for 1 hour, and is 2 micrometers. 
It considered as the insulator layer. Furthermore, the resist pattern was formed with photolithography. 
Under a resist pattern edge, it is 2 micrometers by fiiUy being immersed in a developer. The undercut 
was formed. It is 1 -5 micrometers by controlling the desiccation conditions and developing time of 
polyimide. The undercut was able to be formed easily. 

[0088] Subsequently, as shown in drawing 20 , continuation membrane formation of the organic layer 
1 1 containing a luminous layer, the 2nd electrode 12, and the wiring electrode (not shown) was carried 
out like the example 1, without breaking a vacuum. In addition, drawing 20 supports the cross-section 
D-D* view Fig. of drawing 18 . Although the pixel element which adjoins mutually was structurally 
divided since the wiring electrode reached to the part of Mo of the pixel element division structure, it 
was able to consider as the structure connected electrically, a part of drawing 20 -- an enlarged drawing 
is shown in drawing 21 . 

[0089] As mentioned above, it was checked that there is the same effectiveness as the fashion example 1 
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also in an example 2. 

[0090] Since it became possible to suppress advance of a dark spot, and expansion in a pixel element at 
the maximum by having pixel isolation construction so that clearly from the above-mentioned example, 
change of long duration brightness decreased. For this reason, the homogeneous display which does not 
have the luminescence nonuniformity of the whole screen over a long period of time was attained. 
[0091] Moreover, since it became possible not to affect other pixel elements of a pixel but to make it a 
normal display pixel by correcting only the pixel element of the defect generating section for a defect 
pixel, the yield improved greatly, and the cost of a display fell. Furthermore, since the phenomenon in 
which moisture permeated from the corrected part and a viewing area decreased also stopped within the 
1 -pixel element, display quality stopped being able to change easily over the long period of time. 
Moreover, although the above-mentioned example of illustration showed the part of the pixel separation 
structure greatly compared with the pixel thru/or the pixel element for explanation, a pixel thru/or a 
pixel element become large far in fact. Moreover, the pixel separation structure also becomes what has 
low height relatively. 
[0092] 

[Effect of the Invention] While enabling application of the laser repairing method used by manufacture 
of a liquid crystal display to an organic electroluminescence display and stopping advance of a dark spot 
according to this invention as mentioned above, the structure and the manufacture approach of the 
organic electroluminescence display which also secures long-term dependability can be offered. 



[Translation done.] 
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xmmcommwm^m^th zb^zxri, 

^mt:iimm&m<r)mmtmx$>&t:^, mm 
^mi v-^- v ^rifzb IX hzmmm'^nm. 
miii<om:fz*mm-rmmmmiTR^zbii^j:^\ 
[00 14] tf::, mi<iimi^mtx\>^hmm 

-mzmm»^m^\ z<7)mmi^ii<\'i.hizLx^m^ 40 

ix/::®^S^c7)IS2<7)mffira5rzi3i$-ti-|>. zmiz. 

b. ^mmm-nmizit^^2(^mm<^miimiz^'^ 
f'-ymmvim^^:timmmi-izbx. mmzmm 
mmiwrn^zi^m^i z b m-t h . 
[0015] mm^mmmmi, *iw¥9 - 33079 

2^'jim (*ll»Waiggmo 8/8 3 4 7 3 3-t) iZsi 

m^tix^y^xoiz. m (x^-- 1-) bz<7)m^^ 



izm!S.^tiii)^, :^mizti\^xmmmzm^L, m 
mmmmmxmmb^j:hmm<om^zxj-^ 

ticom.mnx'mmwm*m!$.^ti^ . 
[0016] mm-^vmmi^mmmmb tx^t, 
mzm^^tiihcDX'ii^j:\<^t/^. j'^i'-ytaxtmAz 

ttzii, micr,mmiZ:r^~'Ji^-l^j:\^Xo^j: 

mMm^bt^zbmtu\ tt:, mmw\mm 

cr)mv.i^m^it ixm^-^o mmm 2 ^ 
(w^jit^-tv^fflist^-^Tv^sit^w^Lvv mm 
mm^i^<mmzm^hzbt<x'^ i>«« t ixii, 

Al^Al-^^. Cr. Ta. Mo, Ni. W. Ti. 

TiN. zno, iTo^cnmmmmtK. ttz. 

ZtlhmW.Wb, Si02 , SiN, , a-Si. SO 
G (Spin on Glass ) . ;KU'f 5 KfflJI, T^' 'J;« 

izmizm \.^mmb, ^yt&mmb mm uzmm 

[00 17] m^cr)±^^bLxi,i, mzm^^ixii, 
coxm\-^i)K m^miua a±xhtii,i+^i,zm^b 
LxcDmmimztiiK mz5Ma i^itmtK, -^ 
^(m)m. 2M<ii^j±. mzo. s^io/img 
s^mti^\ tfz, ^-^<~^\yymiz^^bix 

I /2b mmmi-m-f^-f^yy^^^-rh j: a =5r 

imb^hzbmtL\^,-^^ mm^io. i-i 

Otxnn .mzo. 2-5 m m^i}^ntU\ Zix(,i 
^h-^fz^^ii, 0. 5~2 0;uni , #lCl~10Atm 

[0018] mm^mmmi^mmtiizii. jt^. * 
-/paA«ffi, mis^mmfs.^iifzm±iz. ±sm 

mii^^'^-ym'^cvDmx'. ^mmimmm^zx 

ym^m^. mis^lx^■^^~-yyi■hbm. tr^ 

[0019] M«S*<0:^l' S b LT«4, *«IE 

iS: 1 0~2 0 0 0//ni xfit : 1 0-2 0 
OO^tm . mzm-. 2 0~5 0 0/xm x«t : 2 0-5 0 
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[ 0 0 2 0 ] 0 1 ■^Bi<zmmmmmm^Ltmm 
(mmm) ifm2<n-m (i^) x^m^>izi&\.M 

[ 0 0 2 1 ] H 1 {i. ^%^(D^m LS^^BcO^ 1 

mfhtz)^<^m%wx'hhm%wmw,UQt. mnw 
m<r>tm^t miimwh t^^im^wx-hmm^ 
mm\U9bifmLx\^h. 

C 0 0 2 2 ] [12{i, 2ts^BBc7)^r«|E L^^SgS<7)ll2 

mm^iyr^Ltzmmmmx'hi, ^mxu. m% 20 
wx'hhmsmmwmmm^mimmmm 
imnwtLx^^h. ^<r>m<nmmm\mm.'h 
0. m-mmim^z^m-^mi^Lxmrnr-m-t 

[ 0 0 2 3 ] HSti. *3*Bfli75^E L^^a^0®3 

wmm\ui2m(r>m^hm^L. aa59at, cos 

^<r)mmmm\tnmx'h*).m-mmm{z 30 
\m-^m\^Lxmmi%mh, 
[ 0 0 2 4 ] 14 (i. ifwrn^m^ hmmm^A 
(om^m^^^Ltzu^mmx'h^, ^imixu. 03 
mmmmusmmi'^z. mm^mmum 
95 9 a m'mt Lx\^h, ^mmmm 1 1 

T'J>0. |B|-«tBKgiRfcti|5l-1$^S:ftUTi»BBS:«li» 

[0025J ia5~8(c. -?■^^^i^Ell~4^c^5v^•c^l 

iS-l^c^L. -e^^B!yi:^ffil2ifc^^2cO«ffil 2 

mimmk.tch:^-f<-i\yym h<nT^zm2<m 
aa59 a.^itLxm^^mmmm<r)W,2<r)nM2n± 

ifim.^ixi>iio\iZ^j:^X\^t. 
[00 26] [l5~8<:Oj:3^ffl3i^O^^ELf 
U"f<?D. ^)-91}'imLLX\^ht^hixhXmS'^^zv 

-^-mmLmTfC^mmL-thzuzi.^, 

Ltzmmmm<<z^miH-th^t^j:<^miiE'^^£m. 
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{zi:y)mm^mmmi[zm^fix\.^^<7)x\ 
^-^izi.mm'rm-^hn.mmmmmm^i, z 

[0027] fcJ:t;f||2iO«ffi{i, V^-ftl 

[0028] li^aAm^t LTfS, ffittVMiSccr)^5)i® 
*W*L<, K. L i , Na. Mg, La. C 

e, Ca, Sr, Ba. Al. Ag, In. Sn. Z 
n. Z r^o^JB7C«*f*t. ^^v:{i:^Stt$rr6]±$^i-|. 
7t!8^{C-?-iX'b$r^tf2fig». 3«:))-c0^^^^fflOl.C: 
tmtL\'\ ^±^btXii. ^J;t«fAg • Mg (A 
g : 0. l-5 0at%) .Al-Li(Li:0.01 
~14at%) . I n • Mg (Mg : 5 0-8 0at%) . 
Al - Ca (Ca:0. 01-2 Oat%) ^*Wiil 

=5:fc. n.^f-m.mmimmm'^x^'^'vmx'm^ 

•thztmmxhh. 

[0029] «^aAi:ffifSM<7)fl:$(i. m^i±A^+ 

tfz. ^(^±mmatmzmmii^j:^^ti^. mnm 
ui. ^i^izm&m&^j:\.^tm:Wmt:mfxhx\>\ 

[0 03 0]m.^^(r>E:^imtL<liix i o-«~i 

X 1 0-norrT'. m^McoMms^mi., i^mmmti 
1 0 0- 1 4 0 o'c. tmtmx'hixi,i 100-50 
ox:msimt tv\ 

[003 1 ] *-;kJ±A«®i, ^UMM'Otiit 

Lxii. I TO (m)^-ywt^ yj^M.) . izo 

(SISh'-ri^'fNyx'^A) . ZnO. Sn02 . I 

n2 03 mi)mfhti?>-¥. »^ u<mTo mv~ 
TK^b^^x-^A) . IZO «iaF-7m^yi/''> 
J^)mtU\ ITOti. ai^Inz O3 i:SnOi: 

^if^mm^x-^^i-iiiK om^'j^-zixij-hm 
ix\<^xi>x^\ ^-/i^a^mfliJi. mmm^'mx'^j: 

[0032] *-;HiAmffioif ${±. *-;i^iiA^+ 
0-5 0 0nm. $ <c,tC{i5 0-3 0 OnmOiEH*^^ L 

<<\ tti. ^(7)±mmizmmii^j:\'^tiK f>t*)m^b 
mm'^ts-mmmti. i&mcoj^x-^mmi. 

[0033] CO*-;PaAmffiiUM«ffi^CJ: 

hmmx'tit<. ntLKiixj-i'v^m. mzj-<)\,xD 
c:xj-i^vi}'mt,zx'o)&m-hzti3mtL\>K 
[0034] mtE Lmmmo^mmii. <xcox o 

mb-ttZbf}<X'^h, 

[0035] mmii. (lEfL) fcJ:t/«^oa 
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[00363 t^-)u^xmmmii. 

[0037] ^mm^ , *-;i-aA^j^®«Jisfc 
^t^clo-3oonlIlttl.^t*^^if*Lv^. 

[0038] *-;l/aAfS»jSJg<0l?§*3 J:t^m^ttA«} 

I.O*W^tv^. ;<7)t#c7)aAii, i?3iyi<7);f$o± 
HJi, aAiit'5 0 0niiimK> Jftii^t'S 0 Onm 

2wm'r&t^ijmx'hi. 

m^mmnt lxh. mm. nmme 3-26469 
m^mi'zwm^tix\>^hxd^j:it^^. mm^-r^' 

$til.iJ'-'5r<fct h'jx (8 

WW^ni.. ^'^Wi. !ftraT8-l 260 0^^ 

fg (itiiT6-i 1 0 56 9-t) icieaco7x-/i-r>' 

h7-fey^*, #gl¥8- 12 9 6 9-ti!ff8 {^m 
6-1 144 5 6-f) cO-fh^TU-ZUX-fy^*!? 

[0040]*^^. ^tLSi^x'%m^^^j:^^x hm 
bm?>-'^h-txmtiztmtt<. K-^-yht 

^it^^<^'k^mito . oi~2 0wts; , §/^wio.. 

l~l 5wtx TftSCiti^iftLv^ !j-^:^h!t*HItffl;?k 

■^h^xmrntiztizi^-^x. t^^hmnm^m 

I.. 

[ 0 0 4 1 ] hifsawt UT(±. u y 7 hm*'' 
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^j:T)l'^~^J^m:t IXii. !RFFjSra6 3-2 64 6 9 
2^, ^ti^^3-25 5 190-t, 1fra¥5-7 07 3 
3#, WraT5-258859-^. !f|gg¥6-2 1 58 
7 4 ^IT V ^ ^ i, <^ S: ^(f I. <! t T&^'T'^ S . 

[0042] t-f. hvx 

v-^A, fx co-^/ { f ) -8-^yyy7h) ffi 

10 f8> fx {2-^(^)1—8-^/0 ^yh) 7;l'5-'> 

A;t^i^h\ hux (s-^yyy^h) 

h'jx (5-^f-;u-8-^yuy5h) t;i^s-'> 

A, 8-^yi;y7h'j^'>-t.« huxcs-^'oo- 

S-^/'jy^h) fx (5-^'Da-8- 

yUy5hr/U5-'>A. h'JX(5, 7-i^'7'D*- 
8-tYu^'yi^y^) /^Y) T/l^S--^/.. jK'J [S 
m (II) -fx (8-bKndfv--5-^y 'jx;i.) ^ 

20 [0043] ;60(J*'iO7fvX hftKt L-Cti, ?t^T8 

- 1 2 6 0 0^4^ mmff>- 1 1 0 5 6 9#) tie 

«c7)7x-;PTyh9-tyK^f*:^rfi¥8- 1 296 
9^^fg (#fl¥6 - 1 1 4 4 5 6-f ) lCiB«<7)T h 7 

[0044] ^«(±lt^aAfijSeSriEia/i t Ot'S) 

h) 7)\^s.~^j^mt:mmthzbmtu\ zix(> 

10045] tfz. ^^ii. 'mi'ZlStX. '>=6r< b 
30 t, 1 ffl«07^-yl/?±A#j*tt-(l:-&fei:^^^< b 1 1 Stom 
^-aA^jMtt^L-^t Oii^lfcl-SC: t hmV<. 

m o^j:m^Mizmhit^^(r>ttS. 
ii. 0. 0 1~20wts; , $<b{c{iO. 1-1 5wU b 

i-i,zbmtL\i\ 

[0046] fg-^mxii. u ro* y \iyy\mf^ 
^ift t . mcmsLm ^ u raAti®^ o t= < < ^ i. 

i6 , W<S^b-&»*''r^ - i^^^mz < < =5: 0 . S^»t(& 

im.mwfi^^h zbt)K'%hbbiot.z. mm^ 

m^<rys.m.^^±.^^hzbi>x^h. 
[0047] m•&Jitfflv^^>^^s;^-;^aABlJfitt•^k^ 
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[0048] n.f-mmm^<r>it-^t lxh. ^ju 
T^i^s-'^i. (Ai q3 ) im^^i>ztmti 

[00491 ^^~JmXmm^<r>it-^i:. LT{±, 3$V^ 

[0050] z<r>nh^<om-^mi. ^ti^tin^^ v r 

^<OMJt*«. 1/9 9-9 9/ K §<i>C*f*L< 

til 0/90~9 0/1 0, mci?* t<{i2 0/8 0 
~8 0 / 2 OSJK i: =5rS J: 0 li-t S C: t L I. ^ . 
[ 0 0 5 1 ] ^y-c. ii^JiOff$(±. ^^^fl-ltffl^ 20 

»*LV^„ :a«tWti{il-8 5nmi:1-|,::t*W^ L 
<, $<oWi5-6 0nin, tftWiS-S Oni«t-f|>C t 

[ 0 0 5 2 ] '^■^mm^-n'^t trti, ^^i. 

T-*oTt>i:l\ |%3iym. 

[0053] *-/uaA«i)Mi{di. mm, wmb 

3-2 9 5 69 5^^18, #^¥2-1 9 1 694-f^ 
$8. mWl-^-l 9 tt^T5-2 34 681 

^'m. !^¥5 - 2 3 9 4 5 5-^i^fB, #g3¥5 - 2 
9 9 1 lA^^m., 1f^¥7 - 1 2 6 2 2 5-^i2^fg, If 
m-1 - 1 2 6 2 2 6-ti^f8, ^^T8 - 1 0 0 1 7 2 40 
^^$8, EP06 509 55Al^{CiSlliSit-CV^S# 

V')yj.-)Vi^r\y:i:vT)) , ^SKEiSTSy, 

•f[i-&!l^Ji, iaco;»5^S:fflv^-ct, 2SUUiS-flffflLrt 
ctv\ 2ai.Xh$-Wffltl.fc#{4, S'JJittTfllSUc 
Os ii^UcO-?-iitfJ:vv 50 



!|tffl2 0 0 0-l 9 5 677 
1 0 

[0054] *-;i-aA«l)i^^*-;Pi±A»i:*-;i- 

mmt\.zmxm^-thns^\i. t^-iv^&.xmm^ 

cicoi:!;. *~;uaAmii ( I TO^) ffl 

^ztmti\<\ tfz, t^-/\^mMmmizmm 

t^ti5i«t'j)S. z<7)Xo^j:mmmttiztizX'o 
X, igiMiffi*wL, m.m-'?mac.'^y'-:^xr^ 

^m^. m^i'^\'^X\>^l<r)X'l-l OnmSigcOffV^ll 

it'^Mmizxmm(r)iSiTm<'ztA^x'^^. 

•r 1. C: i: t J; 0 JFM-r S ; t # S . 
[0055] m-f ?±AiijM«Wi, hOX{8-^/V 
y^h) r^us-n^ju (A 1 q3 ) ^«8-dfy "jy- 

mw. ^')'yy^w. \^')^=Jy^w, ^y^^u 
ymi¥. i^yx-}i^ yymmi¥. -hnmmy)\^^ 

mi^z. MMmzxtrnxw 

[0056] n.f-mx^mi'^mxMb^mm 

tizwixmrn-rim-^izii, ^^mMmmffnt-^ 

^co<Pi)-hmUM^'^hm&tRlxm\>^lZti}^ 

(r>:k^\>^it-^m<r>]mzmmtiztf)mt coj: 

[0057] Tf^-/i'mxmm. ^mtiXx/9,'f&jK 
M^mmmim\^^iztmtL^\ M^mmmim^-^ 

[0058] mmff^mmi^zm^^titci^ifi. i 

0 PaOTOX^iSi: L , Sti 0 . 0 1 - 1 nm/ 

sec gai:-r&::i:*^if^Lv\ ttz. K^4'-C'3lgEL 

fiK-f titf , mmm^zT-mmtim^th z t m^fi 
fz>b. ^imti<mti&, tfz. ^"f^nmrnmrnK 
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[0059] zti(>mmmzmmmmm^^hm 
10 0 6 0] *if6Bfltzfco-c . Limmmm- 

Wttf S i . GaAs. ZnSe, ZnS. GaP. I 
i:^t^ZbmtU\ 

C 0 0 6 1 ] $ <J>t:. 3t!:%BB«i=-Sr. TS±J:#ScM^ 
^^IX, ty-(r)'r <xrv-\,zthZbtiK'ih. 

[0062] mmz^y ^ )v^-w^±mmi^ts 20 

[00 6 3] fe7^;U:J'-Ji(c{i, fc^BT-f;?.?-!^^^ . 
WHE L^i^(0^^-ri,3lftc^i5-ti-C^ 5-7 ^;^:?- 
[ 0 0 6 4 ] l^fc , E L^i^««^i5>^iat«*53K«yR 

-Srfflv^ixtf. Si^coii^ttt- ^(onyh^xhtifi) 30 
±-^-&. 

[ 0 0 6 5 ]. t/i. ism*^«)ii^j; 0 ^j:%^mmm 

\^X:^y~y <)V9~<ni^h^i,zLXij9:.\-^, 

[0066] < )V^-m\t. E \.mt<nm: 

x\ ^t^^co^'^mirrohcox'hi^K mmbix 

[0067] mmmii. m^^miziimtm^mti^ 
[ 0 0 6 8 ] vy-\i. w^mzmt^x^%\.tsi\^ 

X 0 ^ttf4S-S^(f^< . 7 =r h U y 7 -f - • WJ 

mx'wmt£j-^^-=.yyt^^^ti.oti:hmmt i 
\'\ tfz. mLti>ZTt^-)\^rixw^bm-r&mx'mfSt. so 
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^tiim^. 7t:-;uaAmffi ( I TO, I zo) (om^ 
[0069] mmma. ^mmmmmis^'o'^j: 

[0070] *^BBK:fc{tl.*lSE Lm'Fii. 3iS. S 
>'^V^X»a<^E LM'f-b Lxm^htih, 
EpjP^JEti, 2-3 OV m^b^iXh, 
[007 1] 
[HtlW] ll!SC?i)l 

miwr^z^^t. t-r. [i9ic^-rj:^{c, 

1 ±izm 1 <0S«B2 1 LT»«Bt '5:S®BJ3|^M<o I T 

OS-xyN'-y^ffiTl OOnmitKLJ^c. IT0$r$t5fflL 

iti^WMmiii: Lxco^mmmm^x o^nx-h 

hfz»)X'hhtli. ZnO^SnOz ^ ffficO^BBSSmH 

x'h-^xh . mumim'^wmifimmf.z^xxmm 
m^immm^^x'h tfz, :kmmiznmth^ 

I To<o^mi]miiztnzm^^ix&hircii^^\>\ i 

T0(i7 * h y V^^7 7 ^ -tcJ: <0 \^ux yns-yk 

mmk^zymm-^:s^-j'f'y'mi^L. v'jxvmm. 

0^110 (A) \,z. -eoBrffiA-A' ^ffiHSr (B) 
[0072] mz, II 1 1 \,Z^<ti. 3 m 1 «llffi2 

« I -Yokxz^mti. m^mm:^hmmi ^ 

^m^rz. ^rfc. 111 1 (A) «J¥ffill, (B) (s-eco 
li-C*)'5§;t-m{f<J:v^. Si02 . 

^'mmx^m-h-n'^. soo (xt^y • ^y • ^5 

tg-CJ>l., fo^c'L, C<7)|i{OTtc2^l>lTO$rSli±i$-ti:. 
-:iy/*5TirsgT^»tiHf^r';>^v^. m-%i%m 

[007 3] ZZX'ltSiOi iRFXJ-i-vi^mX'^ 
Uz. m^mi. Mm:^XEO. SPa, RFyN-V-2 

[0074] ih{z. mi2^zifitxoiz. m^Lxm 

WMX'himmWW^imScOT l NI: 1 0 0 nmXyN- 
7:?i£-C)SlL/v;. ^fc, 012 (A) {4Tffl0. 
(B) ti-ecOWtffiB-B' ^^ig0T'*)l). V'JXYiy 
tV'} y /57 -TH«®«^S'Jtf}Ji*^fig$*l.l.ffl 
l^c7);!;i.(c^t, ry^:-ri:3ii?-fb7K?g*$: 1 : 1 6co 
Jt*T1I^L7try*-rja*-C'IIJllL/v:T l N2:X-y 
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i-yvm^i. uvxhmmi. mi 2 (a) t^^-r 

J:^'5:^N-^'-y2rf#/i, 01 2 (A) cot&^mmi 3 
(A) iz. ^mmA-A' ^mii: (B) ISrBB 

-B' mmi: (C) t^fo 
100 7 51 ^l^g^l'. ag|59atLTAlSr/f$lju 

m . ;t-A'-Ay^gP9bi: tTTi Ni&BOOnm^ 

mfS.Ltz. F^'fX yf-yi/jSt'Ti NSrC l2 : BC 

1 3 = 1 : 1 , X^Xffi2 0 OmTorr, RF>'t'7- 1 W/c 10 
j,2 X'X -y f - y L , $ t^^T^XE 5 0 0 mTor 

L^^. A 1 <7)xy^ymx'hi 'J yss : im ■. iiii= 

1:0. 03:0. 1 5<7)fi^?S&4 S^tCjOlSfiL. V 

^fc. 014 (A) (i^ffiia, (B)(i^co8)rMA- 

A- ^^H. (c) i±-e^oajrfflB-B' ^tmt'^)!.. 20 

iflJ: '0%\iZn9-VkmLLtz 1 0 OnmOT i N 
( 8 ) ±tC5gRg§ftfcA 1 ( 1 ;uin ) 9 a/T i N ( 3 

oona.) mm^mkm&mzmwhm. 
i:^h-if%2%mt%%mz\imst-f. tti. s i 

02 (7) ±{C:}g^?iX/cAl ( l//m ) 9a/TiN 
(30Qnm) 9bgi5^)-(i, ^ 2<7)«:ffiSrfflJtWa.-:>«m 

[0076] <j:v^-c\ H 1 5 ^c^-f J; ^mmi 

7-<x>yf-y/ffiTi^l7<7)Si02 S:x.yf-y:5^ 
^fc, 01 5 (A) {B)mcr>m 
EA-A' :$^1S0. (C) (i^c7)MB-B' ^^IT' 
CF4 : O2 =4 : 1 cOlg-^ibOXf . lOOmT 
orrffi/fX&. RPyN'^-lW/dB^ (O^frTX-y^y 

^•{Stfo^c, ^coV^. M^iim-fizmu\.^x , ®^ 

;(fXff5 0 0mTorr, RFAV-lW/ci^ X'Ui^Xh 

[0077] m±coi 3 w^$?§ti7t: « mm^-^i^-yi^z 
%^m^:^mm^n^mmizxomuz. m 40 

[0078] 01 6. 17t^tJ:dtC, Wlflll IT 

hht^~)vmMi5iiX/ii-^-t\mmmbLx. Tie<^ 

N,N ■ -f (m-;<^;U7x-;W) -N,N " -i.''7 

x-;p-i, 1 ' -t'7x-;i/-4,4 ' -i/rsy (n. 

N ' -bisdn-methyl phenyl)-N,N ' -dipheny 1-1,1 ' -biph 

enyl-4,4 ' -diaininetJ,TTPDi;B&-t) 

T-ffiillt tTMJX (8-t Hodfi^dfyuy) 50 
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5— "^i". (tris (8-hydroxyquinoline) aluminium JilT 
AlqBtBSt)^, S'o{CKffi^iK^>-r{C^2<7)^fiil 
2tLri^ffi^. 5l^egg=BgMt^, =5rt5, 01 6 

(A) (iTOH. (B) {±^c7)8irMA-A' ^^0, 

(C) ii-ecoBrfflB-B' :^li0t'A^. 

ftSr. m2om®l 2«. W«8)iJ:0A'^'-y«S1tO 

^l.^:^ffit'J>^DC;^>'N-.y^'a^iMtRL?t. ll20Sffi 
1 2i: LTtiAl/Li^^ (Li«]K: 7atj;) ^r;^^ 
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